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Clover Ley Farming 
ROOT DISEASES IN WHEAT ON CLOVER LEY 
—Factors Under Investigation 
2. RELATIVE SUSCEPTIBILITY OF WHEAT AND BARLEY 
By S. C. CHAMBERS, M.Sc., Plant Pathologist 
The relative susceptibility of wheat and barley to 
root rot fungi was evaluated in the first year of a 
rotation experiment at Esperance Downs Research 
Station. 
Several recognised fungal pathogens were isolated, 
the commonest being Fusarium avenaceum and 
Ophiobolus graminis, the cause of take-all. A higher 
incidence of O. graminis was recorded on wheat than 
on barley, but there was no significant difference in 
the incidence of F. avenaceum on the two cereals. 
The remaining root rot fungi only occurred in trace 
amounts. 
ROOT ROTS of wheat and barley are caused by several fungi, the most important in Western Australia being Fusarium spp., Helminthosporium sativum and Ophiobolus 
graminis. Local surveys have shown that the incidence of each organism varies with 
district and also depends on other factors, such as seasonal conditions and cultural 
practices. The relative susceptibility of wheat and barley to these fungi has never 
been studied in detail under local conditions, although many such investigations have 
been conducted overseas. 
In 1961, a long term experiment was 
commenced at the Esperance Downs 
Research Station to study the effects of 
different rotations on the incidence of root 
diseases in wheat. Sowings of barley and 
wheat have been assessed for their relative 
susceptibility to those root rotting organ-
isms which commonly occur in the district. 
EXPERIMENTAL 
Clover ley pasture of nine years stand-
ing was selected as the site for a rotation 
experiment which is due to be completed 
(21-59159 5 2 i 
in 1968. The design of the experiment is 
a simple randomisation of crop sequences 
within replications. 
During the first season, six plots were 
sown with the wheat variety Eureka and 
the same number with the barley variety 
Beecher. The individual plots measured 
approximately 300 links in length by one 
seeding run in width and were separated 
by buffer plots of oats. All plots were 
initially cultivated with a mouldboard 
plough on May 15, 1961, and further culti-
vated with a stump jump levelling harrow 
immediately before seeding on June 27, 
1961. 
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The incidence of root rotting diseases 
was assessed in the centre 10 rows of each 
plot in October 1961. In order to do this, 
each plot was divided into five sections. 
Samples of 100 stools were then taken 
from each of four rows per section, 
the order of row selection being ran-
domised beforehand. All samples were 
examined and any showing evidence of 
root rotting were collected for detailed 
assessment in the South Perth laboratory 
by the method described previously 
(Chambers, 1962.) 
Results 
The commonest fungi associated with 
root rotting of the two cereals were 
O. graminis and F. avenaceum and the 
incidence of each was analysed using the 
transformation X* (see Table 1). This 
analysis indicated a significantly higher 
incidence of O. graminis on wheat than on 
barley, but no significant difference in the 
case of F. avenaceum. Several other fungi 
including Curvularia 
thosporium sativum 
solani, were detected 
amounts. 
spicifera, Helmin-
and Rhizoctania 
but only in trace 
Discussion 
The results in Table 1 demonstrate that 
wheat is more susceptible to O. graminis 
than barley. This agrees with numerous 
reports from overseas. 
Recent surveys of wheat crops in the 
Esperance district indicate that O. graminis 
is the most serious root rotting organism 
of the area, particularly on land which is 
prone to waterlogging. Therefore, in view 
of the results (Table 1), local growers 
would be well advised to consider cropping 
wet situations with barley in preference 
to wheat. 
The second common organism F. aven-
aceum, appeared to be equally prevalent 
on wheat and barley. Although there is 
no local evidence of its effect on barley, 
work published earlier suggests it is of 
secondary importance in the root rotting 
of wheat in Western Australia. (Chambers, 
1962.) 
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TABLE 1 
INCIDENCE OF ROOT DISEASES IN RELATION TO TYPE OF CEREAL 
Type of Cereal 
Stools per 2,000 affected by 
Ophiobolus 
graminis 
Fusarium 
avenaceum 
Wheat 
Barley 
Level of significance (using trans-
formation Xi) 
92.8 
34.2 
p<0.01 
121.7 
121.8 
Not significant. 
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